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ABSTRAK 
 
Arini Alhaqq, G0014044, 2018. Screening Fitokimia Indonesia sebagai Inhibitor 
Reseptor Bone Morphogenetic Protein Tipe I pada Anemia Defisiensi Besi (Studi 
Molecular Docking). Skripsi, Fakultas Kedokteran, Universitas Sebelas Maret, 
Surakarta. 
 
Latar Belakang: Anemia defisiensi besi (ADB) merupakan salah satu masalah 
kesehatan global. Terapi utama ADB yaitu suplementasi besi per oral. Beberapa 
pasien tidak responsif terhadap terapi karena polimorfisme gen yang terlibat dalam 
homeostasis besi. Hal ini menyebabkan peningkatan produksi hepsidin. Produksi 
hepsidin melalui jalur BMP (Bone Morphogenetic Protein)/ SMAD (Sma and 
Mother Against Decapentaplegic) dimulai dari interaksi BMP6 dengan BMPR-I. 
Salah satu terapi ADB yang sedang dikembangkan adalah molekul kecil inhibitor 
BMPR-I. Indonesia memiliki 9.600 spesies tanaman yang berpotensi untuk 
dikembangkan sebagai obat. Penelitian ini bertujuan untuk melakukan skrining 
senyawa fitokimia Indonesia yang berpotensi sebagai inhibitor BMPR-I pada ADB 
dengan pendekatan molecular docking. 
 
Metode Penelitian: Penelitian ini merupakan penelitian bioinformatika. Sampel 
penelitian ini adalah 517 fitokimia Indonesia dari database HerbalDB yang 
memenuhi kriteria Lipinski dan memiliki ID PubChem. Senyawa standar yang 
digunakan adalah LDN-193189. Struktur 3D LDN-193189 yang berikatan dengan 
BMPR-I subtipe ALK2 didapatkan dari Protein Data Bank dengan kode: 3Q4U. 
Validasi LDN-193189 dengan ALK2 dilakukan untuk mendapatkan skor docking 
dan lokasi ikatannya pada ALK2. Molecular docking antara fitokimia dengan 
ALK2 dilakukan dengan AutoDock Vina 1.12. Lokasi ikatan dan konformasi hasil 
docking divisualisasikan dengan PyMol 1.3 dan Chimera 1.12. Analisis dilakukan 
dengan membandingkan skor docking, lokasi ikatan, jenis ikatan, dan konformasi 
antara fitokimia dan LDN-193189. 
 
Hasil Penelitian: Skor docking LDN-193189 sebesar -11,3 kkal/mol. Fitokimia 
yang memiliki skor docking lebih rendah dari LDN-193189 yaitu BR-Xanthone A 
(-11,4 kkal/mol). Fitokimia dengan skor docking paling rendah setelahnya yaitu 
Withanolide D (-11,0 kkal/mol), Thwaitesixanthone (-11,0 kkal/mol), psi-
Strychnine (-10,9 kkal/mol), Strychnine (-10,8 kkal/mol), Cathafiline (-10,6 
kkal/mol), Sojagol (-10,6 kkal/mol), dan Chitranone (-10,6 kkal/mol). Fitokimia 
yang memiliki ikatan hidrogen pada ATP binding site ALK2 dan memiliki 
konformasi yang sesuai yaitu Cathafiline, BR-Xanthone A, dan Thwaitesixanthone. 
 
Simpulan: Fitokimia Indonesia yang berpotensi sebagai inhibitor BMPR-I pada 
ADB yaitu Cathafiline, BR-Xanthone A, dan Thwaitesixanthone. 
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ABSTRACT 
 
Arini Alhaqq, G0014044, 2018. Screening of Indonesian Phytochemicals as Bone 
Morphogenetic Protein Receptor Type I Inhibitor in Iron Deficiency Anemia 
(Molecular Docking Study). Mini Thesis, Faculty of Medicine, Sebelas Maret 
University, Surakarta. 
 
Background: Iron deficiency anemia (IDA) has been one of global health 
problems. First line therapy of IDA is oral iron supplementation. There are some 
unresponsive patients of oral iron therapy due to polymorphism of iron 
homeostasis-related genes. That condition can stimulate the production of hepcidin. 
Hepcidin production via BMP/ SMAD pathway is started by the interaction of 
BMP6 and BMPR-I. One of IDA therapy being developed is small molecule 
inhibitor of BMPR-I. Indonesia has 9.600 herbal plants, some of them have 
potential to be developed as a drug. This study aims to identify Indonesian 
phytochemicals that can inhibit BMPR-I as IDA therapy with molecular docking 
approach. 
 
Methods: The research was a bioinformatics study. 517 phytochemicals in 
HerbalDB that have PubChem access code and met the criteria for Lipinski's rule 
of five were used as sample. LDN-193189 was used as standard compound. Three-
dimensional structure of LDN-193189 in complex with BMPR-I subtype ALK2 
was obtained from Protein Data Bank, code: 3Q4U. Validation of LDN-193189 
with ALK2 was needed to get the docking score and binding site of LDN-193189 
toward ALK2. The binding affinity of LDN-193189/phytochemicals and ALK2 
was performed using AutoDock Vina 1.12. Binding location and conformation of 
the docking results were visualized using PyMol 1.3 and Chimera 1.12. BMPR-I 
inhibitor candidates were analyzed based on docking score, binding location, 
binding type, and conformation of phytochemicals toward ALK2. 
 
Results: The docking score of LDN-193189 was -11.3 kcal/mol and BR-Xanthone 
A had lower docking score (-11.4 kcal/mol). The other compounds which had 
lowest docking score after BR-Xanthone A were Withanolide D (-11.0 kcal/mol), 
Thwaitesixanthone (-11.0 kcal/mol), psi-Strychnine (-10.9 kcal/mol), Strychnine (-
10.8 kcal/mol), Cathafiline (-10.6 kcal/mol), Sojagol (-10.6 kcal/mol), and 
Chitranone (-10.6 kcal/mol). Phytochemicals that had hydrogen bonds to ATP 
binding site of ALK2 and similar conformation with LDN-193189 were 
Cathafiline, BR-Xanthone A, dan Thwaitesixanthone.  
 
Conclusion: The Indonesian phytochemicals that have potential to inhibit BMPR-
I as IDA treatment are Cathafiline, BR-Xanthone A, and Thwaitesixanthone. 
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